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Supplemental Figure S1 Amino acid alignment of CWINs, CINs and VINs in pear. Note, (A) 1: B-fructosidase motif (NDPN) and 2: cysteine catalytic domain
(WECP/VD). The triangles present that some members had mutated Asp239, rendering them defective invertase. (B) Amino acid alignment of CINs. Amino
acids correspond to active residues for neutral/alkaline invertases were showed by the filled circles, which has been shown to be phosphorylated by
calcium-dependent protein kinases (CPK), allowing high-affinity binding with 14-3-3 proteins to increase CIN activities. Black or grey shading corresponds to
identical or similar residues, respectively.



Supplemental Table S1 Amino Acid sequences of invertase genes in pear. The incomplete sequences were highlighted by red and excluded in this study.

PbrVINO1(Pbr006369.1)
MADPRPFLPSDPDALPYTYTPLPNPDEASEIRKRQFKELLAVFSGLLMLSLLVVIISSGNNSDSHANKNEPVFSAKEPYTTRPAKLRPVSRGIAAGVSEKS
NRLADAVDGPAFPWNNSMLSWQRTAFHFQPEKNWMNGPLFYKGWYHFFYQWNPNGAVWGDIVWGHAVSKDLIHWLHLPLAMVADQWYDINGV
WTGSATILPDGKIVMLYTGSTNESVQVQNLAYPADHNDPLLTKWVKYSGNPILVPPPGVGYKDFRDPTTAWY TSQGKWRITIGSKLNKTGISLVYDTK
DFKTYEQLNGVLHAVPGTGMWECVDFYPVSKTSDKGLDTSVNGPDVKHVVKASLDDDRNDYYSLGSYEEKTGKWVPDNQKIDVGIGIRYDYGIFYA
SKTFYDQNKERRVLWGWIGESDSENADMQKGWASVQGIPRTVVFDKKTGSNLLQWPVEEVEKLRLSITDFDKVEVKAGSVLPLQVVTATQLDIVAEF
ELDKKVLESVAESNEVFSCNTSAGGSHRGALGPFGLLVLADETLSEQTPVYFYVAKGPGGNFDTFFCADQTRSSVANDVKKKVTGSYVPVLKDEKLS
VRILVDHSIVESFAQGGRTTITTRVYPTKAIY GAARLFLFNNATDTSVTASLKVWQMNSAFIRPYHPDETSNASSNLVTYLKFIVTFFIFLTFIFS
PbrVINO2(Pbr036856.1)
MADPRPFLPSDPDALPYTYTPLPNPDEASEIRKRQFKELLAVFSGLLMLSLLVVIISSGNNSDSHANKNEPVFLAKEPY TTRPAKLRPVSRGIAAGVSEKS
NRLADAVDGPAFPWNNSMLSWQRTAFHFQPEKNWMNGPLFYKGWYHFFYQWNPNGAVWGDIVWGHAVSKDLIHWLHLPLAMVADQWYDINGV
WTGSATILPDGKIVMLY TGSTNESVQVQNLAYPADHNDPLLTKWVKYSGNPILVPPPGIGY KDFRDPTTAWY TSQGKWRITIGSKLNKTGISLVYDTK
DFKTYEQLNGVLHAVPGTGMWECVDFYPVSKTSDKGLDTSVNGPDVKHVVKASLDDDRNDYYSLGSYEEKTGKWVPDNQKIDVGIGIRYDYGIFYA
SKTFYDQNKERRVLWGWIGESDSENADMQKGWASVQGIPRTVVFDKKTGSNLIQWPVEEVEKLRLSITDFDKVEVKAGSVLPLQVVTATQLDIVAEF
ELDKKVLESVAESNEVFSCNTSAGGSHRGALGPFGLLVLADETLSEQTPVYFYVAKGPGGNFDTFFCADQTRSSVANDVKKKVTGSYVPVLKDEKLS
VRILVDHSIVESFAQGGRTTITTRVYPTKAIY GAARLFLFNNATEISVTASLKVWQMNSAFIRPYHPDETSNASLNLVTYIKFIVIFFIFLTLSFLT
PbrVINO3(Pbr036852.1)
MADPRPFLPSDPDALPYTYTPLPNPDEASEIRKRQFKELLAVFSGLLMLSLLVVIISSGNNSDSHANKNEPVFLAKEPY TTRPAKLRPVSRGIAAGVSEKS
NRLADAVDGPAFPWNNSMLSWQRTAFHFQPEKNWMNGPLFYKGWYHFFYQWNPNGAVWGDIVWGHAVSKDLIHWLHLPLAMVADQWYDINGV
WTGSATILPDGKIVMLY TGSTNESVQVQNLAYPADHNDPLLTKWVKYSGNPILVPPPGIGY KDFRDPTTAWY TSQGKWRITIGSKLNKTGISLVYDTK
DFKTYEQLNGVLHAVPGTGMWECVDFYPVSKTSDKGLDTSVNGPDVKHVVKASLDDDRNDYYSLGSYEEKTGKWVPDNQKIDVGIGIRYDYGIFYA
SKTFYDQNKERRVLWGWIGESDSENADMQKGWASVQGIPRTVVFDKKTGSNLIQWPVEEVEKLRLSITDFDKVEVKAGSVLPLQVVTATQLDIVAEF
ELDKKVLESVAESNEVFSCNTSAGGSHRGALGPFGLLVLADETLSEQTPVYFYVAKGPGGNFDTFFCADQTRSSVANDVKKKVTGSYVPVLKDEKLS
VRILVDHSIVESFAQGGRTTITTRVYPTKAIY GAARLFLFNNATEISVTASLKVWQMNSAFIRPYHPDETSNASLNLVTYIKFIVIFFIFLTLSFLT
PbrVINO4(Pbr017515.1)

MDSNNTSYIPLPGEEAPSAAVPPPTHRRPFKVFAVTFSSVIFLLSLVTLIIHQGPGAPRK TVPEQPDHDHRHQQPAASTSPEPRSFSVPRGKLEGVSAKSNP
YFSEEASYNWTNAMFSWQRTAFHFQPADNWMNDPNGPLFYKGWYHLFYQYNPDSAVWGNITWGHAVSTDMIHWLYLPLAMVPDRWFDANGVWT
GSATILPNGEIMILYTGSTNDSVQVQNLAYPANLSDPLLLDWIKYEGNPVLTPPSGIGSTDFRDPTTAWIGPDGKWRITIGSKINTTGISMVY TTTDFVNY
ELYDGVLHEVPGTGMWECVDFYPVSINGTKGLETSVNNDGVKHVLKASLDDTKLDHYAIGTYFIENETWVPDDPTIDVGIGLRYDYGRY YASKTFYD
QNKERRILWGWINETDTETDDLEKGWSSLQTIPRTVLFDSKTGTNLLQWPVEEIEELRLNSTEFTDVLVEAGTTVPLDIGTATQLDIFVDFEIELLDTESV
NGSSGCGDGAADRSTFGPFGILALADETLSELTPVYFRVTNSTDGDVTTYFCADESRSSEAPEVFKHVYGGEVPVLDGETYSARVLVDHSIVESYAQGG
RTVISSRVYPTEAIY GAARLFLFNNATGVNVKATLKIWQLNSAFIHPFPLDQV

PbrVINOS(Pbr015752.1)
MDTTNNTSYAPLPGEDPSAAVHPPTHRRPFKGFAVIFSSVIFLLSLVTLVINLGPGSPPKTVPEQPDHHHQYRPASTSSETRSFSVPRGKLEGVSAKSYPH
FSEDASYNWTNAMFSWQRTAFHFQPEKNWINDPNGPLFHKGWYHLFYQYNPDSAVWGNITWGHAVSTDMIHWLYLPLAMVPDRWFDANGVWTGS
ATLLPDGQIIMLYTGSTNESVQVQNLAYPANLSDPLLLDWVKYEGNPILTPPSGIGSTDFRDPTTAWIGPDGKWRITIGSKFNTTGISMVYTTTDFINYEL
HDGVLHEVPGTGMWECVDFYPVAINGSKGLDTSVNSGRIKHVLKASLDDTKLDHYAIGTYFIENETWVPDDPTIDVGIGLRYDYGRY YASKTFYDQN
KDRRILLGWVNETDTETDDLKKHWASLHTIPRTVLFDSKTGTNLLQWPVEEIEDLRLNSTEFTDVLVEAGTIVPLDIGTATQLDISVDFKIESLDTEESVN
GSSGCGDGAVDRSTFGPFGILVIADESLSELTPVYFRVTNSTDGDVTTYFCADESRSSKAPEVFKQVYGGKVPVLDGETYSARVLVDHSIVESYAQGGR
TVISSRVYPTEATY GAARLFLFNNATGVNVKATLKIWRLNSAFIHPFPLDQI

PbrVINOG(Pbr012738.1)
MDTTNNTSYAPLPGEDPSAAVHPPTHRRPFKGFAVIFSSVIFLLSLVTLVINLGPGSPPKTVPEQPDHHHQYRPASTSSETRSFSVPRGKLEGVSAKSYPH
FSEDASYNWTNAMFSWQRTAFHFQPEKNWINDPNGPLFHKGWYHLFYQYNPDSAVWGNITWGHAVSTDMIHWLYLPLAMVPDRWFDANGVWTGS
ATLLPDGQIIMLYTGSTNESVQVQNLAYPANLSDPLLLDWVKYEGNPILTPPSGIGSTDFRDPTTAWIGPDGKWRITIGSKFNTTGISMVYTTTDFINYEL
HDGVLHEVPGTGMWECVDFYPVAINGSKGLDTSVNSGRIKHVLKASLDDTKLDHYAIGTYFIENETWVPDDPTIDVGIGLRYDYGRY YASKTFYDQN
KDRRILLGWVNETDTETDDLKKHWASLHTIPRTVLFDSKTGTNLLQWPVEEIEDLRLNSTEFTDVLVEAGTIVPLDIGTATQLDISVDFKIESLDTEESVN
GSSGCGDGAVDRSTFGPFGILVIADESLSELTPVYFRVTNSTDGDVTTYFCADESRSSKAPEVFKQVYGGKVPVLDGETYSARVLVDHSIVESYAQGGR
TVISSRVYPTEATY GAARLFLFNNATGVNVKATLKIWRLNSAFIHPFPLDQI

PbrVINO7(Pbr030762.1)
MADPRPFLPSDPDALPYTYTPLPNPDEASEIRKRQFKELLAIFSGLLMLSLLVVIISSGNESDTHANKNEPVFLAKEPY TTRPAKLHPVSRSVAAGVSEKA
NRLADAVTGPAFPWNNSMLSWQRTAFHFQPEKNWMNGKLLRGSSAFFTVVCNSIY YSINSYFLFMHGWPLQLPMLWLVIPLPAASDPNGPLFYKGW
YHFFYQWNPNGATWGDIVWGHAVSKDLIHWFHLPLAMVADQWYDINGVWTGSATILPDGKIVMLY TGSTNESVQVQNLAYPADHNDPLLTKWVK
YSGNPVLVPPPGIGYKDFRDPTTAWY TSEGKWRIIIGSKVNK TGISLVYDTKDFKTYEQLNGVLHAVPGTGMWECVDFYPVSKAGDKGLDTSANGPD
VKHVVKASLDDDRNDYYALGTYEEKTGKWIPDNQKIDVGIGIRYDYGIFY ASKTFYDQNKERRVLWGWIGESDSENADMQKGWASVQGIPRTVVFD
KKTGSNLLQWPVEEVEKLRLSSKDFDKVEVKAGSVLPLQVGTATQLDIVAEFELDKKVLESVAESNEMRASWSKLLSNFTSPKDLVAVLILSSAPTKQ
GRFLITNVLFIDCESGQLSRSSVANDVKKKVTGSYVPVLKDEKLSVRILVDHSIVESFAQGGRTTITSRVYPTKAIYGAARLFLFNNATETSVTASLKVW
QMNSAFIRPYHPDETSNASFNPFTYIQFIVTFFIFFTLSFIR

PbrVINO8(Pbr031750.1)
MDSNNTSYIPLPGEDPSAAVPPPTHRRPFKVFAVTFSSVIFLLSLVTLIHQGPGAPRKTVPEQPDHDHRHQQPAASTSPEPRSFSVPRGKLEGVSAKSNPY
FSEEASYNWTNAMFSWQRTAFHFQPADNWMNDPNGPLFYKGW YHLFYQYNPDSAVWGNITWGHAVSTDMIHWLYLPLAMVPDRWFDANGVWTG
SATILPNGDIMILYTGSTNDSVQVQTLAYPANLSDPLLLDWIKYEGNPVLTPPSGIGSTDFRDPTTAWIGPDGKWRITIGSKINTTGISMVYTTTDFVNYE
LYDGVLHEVPGTGMWECVDFYPVSINGTKGLETSVNNDGVKHVLKASLDDTKLDHYAIGTYFIENETWVPDDPTIDVGIGLRYDYGRY YASKTFYDQ
NKERRILWGWINETDTETDDLEKGWSSLQTIPRTVLFDSKTGTNLLQWPVEEIEDLRLNSTEFTDVLVEAGTTVPLDIGTATQLDIFVDFEIELLDTESVN
GSSGCGDGAADRSTFGPFGILALADETLSELTPVYFRVTNSTDGDVTTYFCADESRSSEAPEVFKHVYGGEVPVLDGETYSARVLVDHSIVESYAQGGR
TVISSRVYPTEATY GAARLFLFNNATGVNVKATLKIWQLNSAFIHPFPLDQV



PbrCWINO1(Pbr021809.1)
MDILRKLAPVFLFASCVFLITNNNGVEGSHRIYSRLQNVPAGEVNQVHRTAYHFQPPKHWINGPMFFNGFYHLFYQYNPKGSVWGNIVWAHSVSKDLI
NWEALPNAIFPSKSFDINGTWSGSATILPGNRPIILYTGLDNDKRQIQSYAVPVNISDPYLREWDKPDDNPLVLPSSDMNASQFRDPTTAWWHNGHWR
MLVGGKRKKSGMAWLYRSIDFKHWIKAKHPLHSAPLTGMWECPDFFPVALHGKNGLDTSRVGNDVKHVFKVSLDETRYEYYTVGQYEPETEIYEPD
KTSVDGREGLRFDYGNFYASKTFFDSSKNRRILWGWANESDSADDDTAKGWAGIQAIPRTLWLDPSGKQVLQWPVEELETLRGQKVDLNDIKNMKQ
GKLIQVKGITAAQADVDVTFTLGSLDKAEEFDPNWEKLDAESVCALKRSNVPGGVGPFGLATLASQNLEEFTPVFFRVFKTKENKHKVLMCSDAKSST
LRPFDIKQYRPSFAGYVDVDLAAEKKISLRSLIDHSVVESFAAGGKTCILSRVYPTLAIKDDAQLFVFNNGTEPVTVQTLAAWSMNAPKQMNQNLEF
PbrCWINO02(Pbr021808.1)
MDILRKLAPVFLFASCVFLITNNNGVEGSHRIYSRLQNVPAGEVNQVHRTAYHFQPPKHWINGPMFFNGFYHLFYQYNPKGSVWGNIVWAHSVSKDLI
NWEALPNAIFPSKSFDINGTWSGSATILPGNRPIILY TGLDNDKRQIQSYAVPVNISDPYLREWDKPDDNPLVLPSSDMNASQFRDPTTAWWHNGHWR
MLVGGKRKKSGMAWLYRSIDFKHWIKAKHPLHSAPLTGMWECPDFFPVALHGKNGLDTSRVGNDVKHVFKVSLDETRYEYYTVGQYEPETEIYEPD
KTSVDGREGLRFDYGNFYASKTFFDSSKNRRILWGWANESDSADDDTAKGWAGIQAIPRTLWLDPSGKQVLQWPVEELETLRGQKVDLNDIKNMKQ
GKLIQVKGITAAQADVDVTFTLGSLDKAEEFDPNWEKLDAESVCALKRSNVPGGVGPFGLATLASQNLEEFTPVFFRVFKTKENKHKVLMCSDAKSST
LRPFDIKQYRPSFAGYVDVDLAAEKKISLRSLIDHSVVESFAAGGKTCILSRVYPTLAIKDDAQLFVFNNGTEPVTVQTLAAWSMNAPKQMNQNLEF
PbrCWINO3(Pbr005718.1)
MDILRKLAPVFLFASCVFLITNNNGVEGSHRIYSRLQNVPAGEVNQVHRTAYHFQPPKHWINGPMFFNGFYHLFYQYNPKGSVWGNIVWAHSVSKDLI
NWEALPNAIFPSKSFDINGTWSGSATILPGNRPIILYTGLDNDKRQIQSYAVPVNISDPYLREWDKPDDNPLVLPSSDMNASQFRDPTTAWWHNGHWR
MLVGGKRKKSGMAWLYRSIDFKHWIKAKHPLHSAPLTGMWECPDFFPVALHGKNGLDTSRVGNDVKHVFKVSLDETRYEYYTVGQYEPETEIYEPD
KTSVDGREGLRFDYGNFYASKTFFDSSKNRRILWGWANESDSADDDTAKGWAGIQAIPRTLWLDPSGKQVLQWPVEELETLRGQKVDLNDIKNMKQ
GKLIQVKGITAAQADVDVTFTLGSLDKAEEFDPNWEKLDAESVCALKRSNVPGGVGPFGLATLASQNLEEFTPVFFRVFKTKENKHKVLMCSDAKSST
LRPFDIKQYRPSFAGYVDVDLAAEKKISLRSLIDHSVVESFAAGGKTCILSRVYPTLAIKDDAQLFVFNNGTEPVTVQTLAAWSMNAPKQMNQNLEF
PbrCWINO04(Pbr007632.1)
MDILRKLAPVFLFASCVFLITNNNGVEGSHRIYSRLQNVPAGEVNQVHRTAYHFQPPKHWINAPMFFNGFYHLFYQYNPKGSVWGNIVWAHSVSKDLI
NWEALPNAIFPSKSFDINGTWSGSATILPGNRPIILY TGLDNDKRQIQSYAVPVNISDPYLREWDKPDDNPLVLPSSDMNASQFRDPTTAWWHNGHWR
MLVGGKRKKSGMAWLYRSIDFKHWIKAKHPLHSAPLTGMWECPDFFPVALHGKNGLDTSRVGNDVKHVFKVSLDETRYEYYTVGQYEPETEIYEPD
KTSVDGREGLRFDYGNFYASKTFFDSSKNRRILWGWANESDSADDDTAKGWAGIQAIPRTLWLDPSGKQVLQWPVEELETLRGQKVDLNDIKNMKQ
GKLVQVKGITAAQADVDVTFTLGSLDKAEEFDPNWEKLDAESVCALKRSNVPGGVGPFGLATLASQNLEEFTPVFFRVFKTKENKHKVLMCSDAKSS
TLRPFDIKQYRPSFAGYVDVDLAAEKKISLRSLIDHSVVESFAAGGKTCILSRVYPTLAIKDDAQLFVFNNGTEPVTVQTLAAWSMNAPKQMNQNLEF
PbrCWINO5(Pbr015353.1)
MMDITAIKLLVEVIFLACCYVFAINNITGVEALHNVYPEFQSLAAVKVKQVHRTAFHFQPPRNWINGPMYFGGLYHLFYQYNPEGAVWGNIVWAHSV
SKDLINWEALEPAIHPSKPFDVNGCWSGSATVLPGNKPIILY TGIDSQNRQVQNYAIPENASDPYLRKWIKPDNNPLVIPDLGINATAFRDPTTAWWGN
GHWKMLVGGKRKHRGMAYLYRSKDFVHWVKAHHPLHSAPQTGMWECPDFYPVPLVGKLGLDTSKVGRDVKHVLKVSLDETRYEYYTVGTYFPEK
DRYVPDKELVDGWSGLRYDYGNFYASKTFFDPAKKRRILWGWANESDTASNDAAKGWAGIQTIPRDVWLSPDGKQLLKWPVVELETLRGKKVGIN
KQILKQGDHVEVKGITAAQADVEVIFTLPSLAKAEEFNPSWSNLDAQTLCGKKGSKIQGGIGPFGLLTLASKNLEEFTPVFFRVFKAKGRHVVLMCSDA
TSSSLQDNLYRPSFAGFVDVDLSHSKKLSLRSLIDHSVVESYGAGGKTCITSRVYPTLAVNNGAHLY VENNGTQPVTAESLNAWSMNAPTMNKRI
PbrCINO1(Pbr004245.1)
MEGTNFGLRNVSSHCSISDMDDYDLSRLLDKPRLNIERQRSFDERSLSELSIGLTRVGLDNMDSAYSPGGRSGFDTPTSSTRNSFEPHPMVAEAWEAIRR
SLVFFRNQPVGTIAAYDHASEEVLNYDQVFVRDFVPSALAFLMNGEPEIVKNFLLKTLQLQGWEKRIDRFKLGEGAMPASFKVLHDPIRKSDTIIADFG
ESAIGRVAPVDSGFWWIILLRAYTKSTGDLSLAETEDCQKGMRLILSLCLSEGFDTFPTLLCADGCSMIDRRMGIY GYPIEIQALFFMALRCALSMLKPD
GEGKEFIERIVKRLHALSYHMRGYFWLDFQQLNDIYRYKTEEYSHTAVNKFNVIPDSIPDWVFDFMPCRGGYFIGNVSPARMDFRWFALGNCVAILAS
LATPEQSVAIMDLIESRWEELVGEMPLKICYPAIESHEWRIVTGCDPKNTRWSYHNGGSWPVLLWMLTAACIKTGRPQIARRAIELAESRLLKDAWPEY
YDGKLGRYIGKQARKYQTWSIAGYLVAKMMLEDPSHLGMISLEEDKQMKPVIKRSSSWTC

PbrCIN02(Pbr000836.1)
MEGTKEFGLRNVSSHCSISDMDDYDLSRLLDKPRLNIERQRSFDERSLSELSIGLTRVGLDNMDSTYSPGGRSGFDTPASSARNSFEPHPMVAEAWDAL
RRSLVFYRNQPMGTIAAYDHASEEVLNYDQVFVRDFVPSALAFLMNGEPEIVKNFLLKTLQLQGWEKKIDRFKLGEGAMPASFKVLHDPIRKSDTIIAD
FGESAIGRVAPVDSGFWWIILLRAYTKSTGDLSLAETADCQKGMRLILTLCLSEGFDTFPTLLCADGCSMIDRRMGIYGYPIEIQALFFMALRCALGMLK
PDGEGKEFIERIVKRLHALSYHMRVYFWLDFQQLNDIYRYKTEEYSHTAVNKFNVIPDSIPDWVFDFMPCRGGYFIGNVSPARMDFRWFALGNCVAIL
SSLATPEQSVAIMDLIESRWEELVGEMPLKICYPAIDSHEWRIVTGCDPKNTRWSYHNGGSWPVLLWMLTAACIKTGRPQIARRAIELAESRLLKDSWP
EYYDGKLGRYIGKQARKYQTWSIAGYLVAKMMLEDPSHLGMISLEEDKQMKPVLKRSSSWTC

PbrCINO3(Pbr014995.1)
MSSSNCIGICTVSLRPCCRIITGSGYRGSSIFGSGQPKLNRKVTGNLSKLRSRSHDRGCSSQIVRYIRVIDPNRRDFSGFDSNWGRSRVYSANSRVGCRRG
SSRRRGVLVILNVASDIRNHSTSVESQVKGKTSFESIYIQGGLNVKPLVVERIETDRGDVVKEEESRVEVNSPNVNVNVNVGNSKGLNDSKVERELSDIE
EEAWRLLRDSVVSYCGNPVGTLAATDPADKTPLNYDQVFVRDFVPSALAFLLNGDAEIVKNFLLHTLQLQSWEKTVDCHSPGQGLMPASFKVRTVPL
DGSPGEFEEVLDPDFGESAIGRVAPVDSGLWWIILLRAYGKITGDYALQERVEFQTGIRLILHLCLKNRFDMFPTLLVTDGSCMIDRRMGIHGHPLEIQA
LFYSALRCSREMLIVNDGTKDLVTAVNNRLSALSFHIREYYWADMKKINEIYRYKTEEYSTDAINKFNIYPDQIPSWLVDWIPEEGGYLIGNLQPAHMD
FRFFTLGNLWSIVSSLGTQKQNEGILNLIESKWDDFVAQMPLKICYPALEYEEWRITTGGDPKNTPWSYHNGGSWPTLLWQFTLACIKMGRTELAEKA
VALAEKRLSMDHWPEYYDTKSGRFVGKQSRLHQTWTIAGYLSSKMLLENPEKASLLFWEEDYELLETCVCVLNKTSRKKCSRFAAKSQVAV
PbrCIN04(Pbr018376.1)
MGKTLNDLLTETKEAEAPPPPVPATVEKSSDDVISPERISCSPNDEEEPETKPSEKDSNSLTNEGSTSSLKSTEALDYDQIHQMIANWNAESKKSAEESAI
TSDSSPTEKSSSEKFTESLDAGEVPKRKEECERPPAKKTTNFQRNDDVPVSVSAAKPGVLLPSPSVGASLIENLDPWKEGSPKTKSAGSPGMVEEAWER
LKKSYVYFKGKPVGTLAAMDPTAETLNYNQVFVRDFVPSGLACLMKKEPDQRDVVKNFLLKTLHLQSWEKRIDNFTLGEGVLPASFKVLFDQHRKN
ETLVADFGGSAIGRVAPIDSGFWWIILLRSYTKCTRDHSLAELPEVQTGIKLILNLCLSDGFDTFPTLLCADGCSMIDRRMGMYGYPIEIQALFYFALRCA
RQLLNPERGGKDFLERIDKRISALSFHIQTYYWLDFTQLNNVYRYKTEEYSHTAVNKFNVIPESIPDWVFDFMPLRGGYLIGNVSPARMDFRWFLVGNC
IAILSSLVTPVQATAIMDLIEERWEDLIGEMPLKITYPALEGHEWRIVTGFDPKNTRWSYHNGGSWPTLLWLLTAACIKTGRPQMAKKAIELVEQRLSKD
GWPEYYDGKTGRYIGKQARKYQTWSISGYLVAKLMIENPANLALISLEEDKKIAKPRLTRSASF

PbrCINO5(Pbr028049.1)
MKPTCRILNRCRNSAFFGFAQPATRLHGLTKTGNSSSCCVNFEQNCQYHANPFRISGFGGVFDDARKASQVPSWSLGQSGIISRSYSAGVGTASRGVSVI
ASLASRFRNLSTSIETRVNDNNFEKIY VQGGINVKPLVERIDKDENIVREEESRIEVGDGKKSESLNEATVVTSEREY SDIEKEAWRLLRDSVVTYCGNP



VGTVAANDPGDKQLLNYDQVFIRDFVPSALAFLLKGEGEIVRNFLLHTLQLQSWEKTVDCYSPGQGLMPASFKVRTVPLDGNK TEEVLDPDFGESAIG
RVAPVDSGLWWIILLRAYGKITGDYGLQERVDVQTGLKMILNLCLTDGFDMFPSLLVTDGSCMIDRRMGIHGHPLEIQALFYSALRCSREMLAVNDGS
KNLVRAINNRLSALSFHIREYYWVDMKKMNEIYRYKTEEYSTEATNKFNIYPDQIPLWLMDWIPEEGGYFIGNLQPAHMDFRFFTLGNLWSIVSSLGTP
KQNDAVLNLIEAKWDDLVGHMPLKISYPALEFEEWRIITGSDPKNTPWSYHNGGSWPTLLWQFTLACIKMGRIELAQKAAALAEKRLRSDRWPEY YD
TRTGKFIGKQARLYQTWTIAGFLTTKMLLENPEKAALLFWDEDYELLEICVCALSKSGRKKCSRGAAKSQILV

PbrCIN06(Pbr028695.1)
MGTFEAVVQVFCGAVPRFCSTDSCFSKCSPAISSKYHGKCTKRRVSRDMQMQLLSSGMQQIRTGNYRLNGIRSGLFGKMTVGDSWILSCKCEQAESIS
GATTKDENGTWFVDSTKKFNTINNVVNSPNGLGFQDIQELK QEKEGLPPNGTNGTVRDAFHK TSIDSLEDEAWDLLRESMVYYCGSPVGTIAAKDPTS
SNTLNYDQVFIRDFIPSGIAFLLKGEYDIVRNFILHTLQLQSWEKTMDCHSPGQGLMPASFKVRTVPLDGDESTTEEVLDPDFGEAAIGRVAPVDSGLW
WIILLRAYGKCSGDLSVQERVDVQTGIKMILRLCLADGFDMFPTLLVTDGSCMIDRRMGIHGHPLEIQALFYSALLCAREMLAPEDGSADLIRALNNRL
VALSFHIREYYWVDLRKLNEIYRYKTEEYSYDAVNKFNIYPDQISSWLVEWMPNK GGYLIGNLQPAHMDFRFFSLGNLWSVVSSVATTDQSHAILDLI
EAKWGDLVADMPFKICYPALDGQEWQITGSDPKNTPWSYHNGGSWPTLLWQLTVACIKMDRPEIAAKAVEIAEKRISRDKWPEYYDTKKGRFVGKQ
ARLFQTWSIAGYLVAKLLLADPSKAKILITEEDSELVNAFSCMISANPRRKRDRKNLKQTYIV

PbrCINO7(Pbr016455.1)
MKPTCRILNRRRNSAFFGFPRPAKWLHGLTKTGNSSSFCVNFEQNSQYHANPFRISGPGGVFDDARKASQVPSWSFGQSGVISRSSRSYSAGIGTTSRGV
SVIASLASRFRNLSTSIETRVNDNNFERIY VQGGINVKPLVERIDKGENIVGEEESRIEVGDEKKSESLNEATVVSPEREYSDIEKEAWRLLRDSVVMYCG
NPVGTVAANEPGDKQLLNYDQVFIRDFVPSALAFLLKGEGEIVRNFLLHTLQLQSWEKTVDCYSPGQGLMPASFKVRTVPLDGNKIEEVLDPDFGESAI
GRVAPVDSGLWWIILLRAYGKITGDYGLQERVDVQTGLKMILNLCLTDGFDMFPSLLVTDGSCMIDRRMGIHGHPLEIQALFYSALRCSREMLGVNDG
SKNLVRAINNRLSALSFHIREYYWVDMKKINEIYRYKTEEYSTEATNKFNIYPDQIPLWLMDWIPEEGGYLIGNLQPAHMDFRFFTLGNLWSIVSSLGTP
KQNDAILNLIEAKWDDLVGHMPLKISYPALEFEEWRIITGSDPKNTPWSYHNGGSWPTLLWQFTLACIKMGRIELAQKAAALAEKRLRSDRWPEYYDT
RTGKFIGKQSRLYQTWTIAGFLTTKMLLENPEKAALLFWDEDYELLEICVCALSKSGRKKCSRGAAKSQILV

PbrCINO8(Pbr026028.1)
MKPTCRILNRRRNSAFFGFPRPAKWLHGLTKTGNSSSFCVNFEQNSQYHANAFRISGPGGVFDDARKASQVPSWSFGQSGVISRSSRSYSAGIGTTSRG
VSVIASLASRFRNLSTSIETRVNDNNFERIYVQGGINVKPLVERIDKGENIVGEEESRIEVGDEKK SESLNEATVVSLEREYSDIEKEAWRLLRDSVVMYC
GNPVGTVAANEPGDKQLLNYDQVFIRDFVPSALAFLLKGEGEIVRNFLLHTLQLQSWEKTVDCYSPGQGLMPASFKVRTVPLDGNKIEEVLDPDFGES
AIGRVAPVDSGLWWIILLRAYGKITGDYGLQERVDVQTGLKMILNLCLTDGFDMFPSLLVTDGSCMIDRRMGIHGHPLEIQALFYSALRCSREMLGVN
DGSKNLVRAINNRLSALSFHIREYYWVDMKKINEIYRYKTEEYSTEATNKFNIYPDQIPLWLMDWIPEEGGYLIGNLQPAHMDFRFFTLGNLWSIVSSL
GTPKQNDAVLNLIEAKWDDLVGHMPLKISYPALEFEEWRIITGSDPKNTPWSYHNGGSWPTLLWQFTLACIKMGRIELAQKAAALAEKRLRSDRWPE
YYDTRTGKFIGKQSRLYQTWTIAGFLTTKMLLENPEKAALLFWDEDYELLEICVCALSKSGRKKCSRGAAKSQILV

PbrCIN09(Pbr004835.1)
MATSEVVRQVMSGELPRMGCFDICLSNMNGVVSVKPGVKNGRKISSLSAQVHKSSRVLRDRRRICVLQGRNDVFHGKDRVRRLDSMSCKCQQAESL
TSPDIDEFKVDQQPNQEAGGFGSNTKPTAARKKKGSPRKSKADLIEEEAWTLLKNSMVY YCNNPVGTIAANDPSSPSTLNY DQVFIRDFIPSGIAFLLKG
EYDIVRNFILHTLQLQSWEKTMDCYSPGQGLMPASFKVRTVPLDGDEFATEDVLDPDFGEAAIGRVAPVDSGLWWIILLRAYGKCSRDLSVQERVDVQ
TGIKMILKLCLADGFDMFPTLLVTDGSCMIDRRMGIHGHPLEIQALFYSALLCVREMLAPEEASADLVRALNNRLVALSFHIREY YWIDMRKLNEIYRY
KTEEYSYDAVNKFNIYPDQIPSWLVGFMPSTGGYLIGNLQPAHMDFRFFSLGNLWSIVSSLATDLQSHAILDLIEAKWDELVADMPFKICYPALEGQEW
QIITGSDPKNTPWSYHNGGSWPTLLWQLTVACIKLNRPEIAAKAVEIAEKRISIDKWPEY YDTKRARFIGKQAQLYQTWSVAGYLVAKLLLANPSAAK
NLVNEEDSELINAFSCMISASPRRKRGWKKQILV

PbrCIN10(Pbr003463.1)
MATSEVVRQVMSGELPRMGCFDICLSNMNGVVSVKPGVDNGRKISSLSAQVHKSSRVLRDRRRICALQGRNDVFHGKDRVCRLDSMSCKCQQPESLT
SPDIDEFKVDQQPNQEVGGFGSNTKPTAARKKKGSPRKSKADLIEEEAWTLLKNSMVYYCNNPVGTIAANDPSSPSTLNYDQVFIRDFIPSGIAFLLKGE
YDIVRNFILHTLQLQSWEKTMDCYSPGQGLIPASFKVRTVPLDGDEFATEDVLDPDFGEAAIGRVAPVDSGLWWIILLRAYGKCSRDLSVQERVDVQT
GIKMILKLCLADGFDMFPTLLVTDGSCMIDRRMGIHGHPLEIQALFYSALLCVREMLAPEEASADLVRALNNRLVALSFHIREY YWIDMRKLNEIYRYK
TEEYSYDAVNKFNIYPDQIPSWLVGFMPSTGGYLIGNLQPAHMDFRFFSLGNLWSIVSSLATDLQSHAILDLIDAKWDELVADMPFKICYPALEGQEWQ
[TGSDPKNTPWSYHNGGSWPTLLWQLTVACIKLNRPEIAAKAVEIAEKRISIDKWPEYYDTKRARFIGKQAQLYQTWSVAGYLVAKLLLANPSAAKN
LVNEEDSELINAFSCMISASPRRKRGWKKQILV

Pbr000839.2
MRLILTLCLSEGFDTFPTLLCADGCSMIDRRMGIYGYPIEIQALFFVALRCALGMLKPDGEGKEFIERIAKRLHALSYHMRVYFWLDFQQLNDIYRYKTE
EYSHAAVNKFNVIPDSIPDWVFDFMPCRGGYFIGNVSPARMDFRWFALGNCVAILSSLATPEQSVAIMDLIESRWEELVGEMPLKICYPAIDSHEWRIVT
GCDPKNTRWSYHNGGSWPVLLWMLTAACIKTGRPQIARRAIELAESRLLKDSWPEYYDGKLGRYIGKQARKYQTWSIAGYLVAKMMLEDPSHLGMI
SLEEDKQMKPVLKRSSSWTC

Pbr005836.1
MSPVHADHPSQTGNTTTQETVVFEIGEDSDFLRLLDRPRPVSVEKKRSFGERSFSELSNIGSPCRRSSFLGSPRLNYESHPVVSDAWETLRRSVVHFRGQ
PVGTLAAVDHSVEELNYDQVFVRDFVPSALAFLMNGEEEIVKNFLLK TLRLQSLEKIVDQFKLGEGVMPASFKVLHDPVRNFETITADFGESAIGRVAP
VDSGFWWIILLRAYTKSTGDTSVSEMPECQNGIRLILDLCLSEGFDTEXXXXXXXXXXXXXXXXXXXXXSALC

Pbr028541.1
MPTPGGYFIRNSSPARMDFRWFCLGNYLAILSSLATPEESMAIMDLIESRWEELAGVMPLKVCYPAIENHERKIVTGCVSKNTRWNYHNGGSWPVTCC
RCGLYIALMASLLHPSRPGSLIARRAIELAESRLLKDIWPEY CDRWAELHPQLRYLVAKMMLENPSHLGMIALEDDKQMKPVMRRSNSWTR
Pbr004247.1

MRAVLLWMLTAACIRTGRPQIARRAIELAESRLLKDAWPEY YDGKLGRYIGKQARKYQTWSIAGYLVAKMMLEDPSHLGMISLQEDKQMKPVIKRSS
SWTC

Pbr005837.1

MGKQARKYQTWSIAGYLVAKMMLEDPSHLGMIALEEDEQMKPLIKRSASWTS



